I. Introduction
Fresh water lakes are vital resources for any country and have greater prominence as they are linked to human welfare. They regulate the urban climate (Benjamin, 1996) and also have a prominent effect on ground water quality and ground water table (Ravikumar, 2013) . Lakes have environmental significance as sources of surface and ground water recharge, maintain nutrient and energy exchange with watersheds and air sheds and support diversified aquatic life. Population growth, various human development activities, industrialization, urbanization, improper management of water resources, exploitation of catchment and command areas have led to severe water quality impairment. The value of the water is lost for many uses when it gets altered in its physical, chemical and biological properties (Rawal, 1978) .Sewage discharge, improper agricultural practices and urban run offs leads to eutrophication of the inland water bodies and disrupt aquatic ecosystems. The deterioration and undesirable changes in physico-chemical and phycological characteristics of water body leads to water pollution which will ultimately effect the planktonic flora (Mishra, 1992) . Green algae, blue green algae, diatoms, desmids and Euglenoid flagellates are the basic link in the food chain of all aquatic flora and were ecologically significant (Airsang, 2013) . The present investigation involves distribution and diversity of Chlorococcales, influence of physico-chemical parameters on Chlorophyceae, representation of Chlorophyceae in the form of microphotographs and identification of algae as bio indicators in the Saroornagar Lake.
II. Materials And Methods
The water samples were collected on monthly intervals for a period of two years (September 2013 to August 2015) at four sampling stations in the lake. Priyadarshini Park, Pochamma temple, Singareni colony and Green park colony represent station I, II, III and IV respectively. The samples were analyzed as per the standard procedures of APHA (1995). For planktonic study the drop method of Pearsal (1946) was followed for frequency measurement. American optical binocular research microscope fitted with Cat Com Digital Image camera was used to take microphotograph of each specimen. The organisms were identified by following different monographs (Prescott 1968 , and Gary E Dillard 2000). Linear MRA was employed to establish the interaction of physico-chemical parameters and Chlorophyceae. The proposed models contain the minimum number of variables, required to explain the variation of algal number to maximum extent in a statistically significant way. Percentage of variability is evaluated following the F-test to determine the good fit model. The regression equation is constructed with beta values and variables are excluded with backward regression. The most significant predictors will be elevated by forward step ward regression.
III. Results And Discussion
The samples were collected and analyzed from the four sampling stations within the Saroornagar Lake on monthly intervals for a period of two years from September 2013 to August 2015. The average, maximum and minimum analytic results of each parameter during the period of investigation are summarized in Table 1 . From the table it is evident that the physico-chemical parameters such as chlorides, total hardness, calcium, magnesium, phosphates, sulphates, BOD, total solids and total dissolved solids were higher than permissible limits and dissolved oxygen is in very low concentration in the lake. The pH is an important factor for plankton growth (Chisty, 2002) and also influence survival and nourishment of biological life. The pH of the lake is 8.37 and represents alkaline nature of the lake. Alkaline nature of the lakes in India was reported by Altaf H. Ganai (2014) and Ratna V Airsang (2015) .
The high values of bicarbonates (HCO 3 -) at all stations can be attributed to increase in organic decomposition during which CO 2 is released which reacts to form bicarbonates. Similar observation was made by Mahadev and Hosamani (2010) and Airsang (2013) . Chloride (Cl -) indicates the presence of high organic matter and plays a very important role to determine water quality. Higher chloride concentration represents high degree of pollution (Ameetha Sinha, 2014 and John Mohammad, 2015) and is the very important parameter to determine the water quality.
The present investigation revealed very low values of dissolved oxygen and very high values of biological oxygen demand (BOD) were recorded at all stations. Higher BOD values indicate the decomposition and mineralization of organic matter, high nutrient loading and organic pollution. Similar observation was made by Suresh (2015) . Chemical oxygen demand(COD) is a reliable parameter for judging the extent of pollution in water (Amirkolaie, 2008) .This may be due to inorganic matter from domestic sewage and oxidation of the organic waste by natural microorganisms (KundurSurender Reddy, 2014).The total hardness (TH) of the lake was very high compared to their permissible limit of BIS (1998). High hardness may be due to addition of detergents or sewage contamination.
In the present observation high values of phosphates (PO 4 3-) and sulphates (SO 4 2-) confirms the lake receiving sewage influx (Amin Hossaini, 2013).Total dissolved solids were higher than BIS permissible limits of 2000 mg/L. The major sources of total solids in the water body are domestic sewage, detergents, runoff, leaching of substances from rocks in surrounding area and may also be attributed to the catchments watershed.
The lake chiefly represented by Chlorococcales, less number of Volvocales and complete absence of desmids. The total absence of desmids in the present investigation proves that the high degree of pollution and very poor water quality. This is in conformity with Hosmani (2002) Chlorophyceae found in maximum numbers in summer and monsoon. Summer bloom of Chlorella vulgaris, Coelastrummicroporumand Scenedesmus sp. was observed. Ankistrodesmusfalcatusbloom was found during summer and monsoon. The lowest peaks were observed in winter and represented by the bloom of Crucigenia sp.
The Linear MRA reveals the R 2 value for all the 20 independent factors is 0.963 at station I, 0.901 at station II, 0.968 at station III and 0.973 at station IV respectively. The best regression model obtained by backward elimination method represented the factors accounting algal variance significantly and eliminated insignificant factors. The coefficients in the best model are given in Table 2 
At station I, Chlorococcales occurred in high numbers in the first year of investigation during June, July and September and in the second year of investigation during May, June and September. In both the years of investigation green algae were found in low numbers from November to January and also in the month of August. The Linear MRA analysis reveals that all the physico-chemical factors together account for 96.3%variation in algae (Table 2 ) Among them temperature, pH, Free CO 2 , chlorides, DO, BOD, TH, phosphates, silica, nitrites (NO 2 -)and nitrates (NO 3 -) are the minimum factors that could influence the growth of green algae to the maximum extent of 95%.Temperature (Temp), pH, Free CO 2 and phosphates are found to be exerting significant negative influence on the growth of Chlorophyceae at 1% level and DO at 5% level. The indirect relationship of temperature and algae is reported by Ananthaiah (2010) .The positive relationship of chlorides and the negative influence of pH, DO, phosphates on algal growth is observed by TarakeshwarSenapati (2011) and Suresh (2015) .Chlorides and BOD exhibited strong positive influence at 1% level, total hardness at 5% level and nitrates at 8% level. Direct relationship of BOD and Chlorococcales is reported by Sudha Rani (2004). In accordance to Agale (2013) total hardness positively influences the density of Chlorococcales.
At station II, the Chlorococcales attained high numbers during monsoon throughout the investigation period. Their presence is comparatively low during winter.The Linear MRA analysis at this station reveals, all the physico-chemical factors together account for 90.1%of algal variance in a statistically significant manner. Temperature, carbonates, chlorides, DO, TH, calcium, phosphates, TS and Free CO2are the minimum factors that could influence the growth of green algae to the maximum extent of 83.9%.Carbonates, chlorides and total hardness influence the growth of Chlorophyceae positively at 1% level and total solids at 5% level. Temperature, DO, calcium, phosphates negative influence at 1% level. The negative influence of calcium on the growth and abundance of Chlorophyceae was reported by Sudha Rani (2004) At station III, high peaks were noticed during June and July in the first year, May and June in the second year of investigation. They were recorded low during winter. Linear MRA revealed all the factors together constitute 96.8% of algal variance significantly. Among them Free CO2, chlorides, organic matter, sulphates and nitrites are the minimum factors that explain the variation in Chlorococcales to the maximum extent of 86.9%.Organic matter and chlorides accounted a strong positive significance at 1% level. Organic matter positively influencing algal growth was reported by Ananthaiah (2010) . Free CO2, sulphates and nitrites exhibited negative influence at 1% level (Table 8c ). The growth of Chlorococcales was positively influenced by phosphates and nitrates at 5% level. Phosphates accounted for 18% algal variance at 1% level and nitrates exhibited 17% of algal variance at 5% level. Similar relationship between green algae, phosphates and nitrates was observed by Malik (2014) .
At station IV, high peaks were observed during March to June and low during winter. All the physicochemical factors together account for 97.3%of algal variance in a statistically significant manner. The factors which statistically influence the algal variance significantly are up to 85.7% according to linear MRA are pH, carbonates, Free CO2, OM, sulphates and nitrites.Carbonates, Free CO2, OM and sulphates are found to be exerting strong positive significance at 1% level and pH showed negative significance at 1% level (Table 8d ). The indirect relation of alkalinity and algal growth was reported by TarakeshwarSenapati (2011), Ratna V Airsang (2013) and Suresh (2015) . Carbonates positively influencing the growth of Chlorophyceae were repoted by Ananthaiah (2010) .
Pandorinamorumand Pyrobotrys incurve were the species of Volvocales which was represented during summer and in the month of February and August throughout the investigation period at all stations.Pandorinaoccurs predominantly only at the point where the medium containing high organic matter was observed by Paramasivan and Sreenivasan (1981) . Ankistrodesmusfalcatuswas the dominant species which is represented throughout the investigation period at all stations. The presence of Ankistrodesmus sp.in organic polluted water was reported by Ayodhya D. Kshirsagar (2013). UdayBhan Singh (2013) reported it as pollution tolerant species in sewage polluted urban eutrophic lakes and fresh water bodies which are polluted by industrial waste and sewage. Diversified Scenedesmusspecies had their presence in numerically good numbers at all stations except in the months of December and January. Chlorella vulgaris was reported in considerable number and their absence was observed during winter.
The presence of Scenedesmus sp. and Chlorella sp. indicate high organic pollution and rich nutrient status of the lake. These species are considered as indicators of highly organic polluted waters and represent eutrophic nature of the lake. This is in accordance with Verma (2010) and UdayBhan Singh (2013) .
Coelostrum sp. showed summer peaks, found to be absent during winter and Crucegenia sp. 
IV. Conclusions
The present investigation elevated the distribution and diversity of Chlorophyceae in Saroornagar Lake. The water of Saroornagar Lake is highly polluted as the physico-chemical parameters such as chlorides, total hardness, calcium, magnesium, phosphates, sulphates, BOD, total solids and total dissolved solids were higher than permissible limits and dissolved oxygen is in very low concentration when compared with the standards stipulated by WHO (1971) , ISI (1982) , BIS (1998) and Rawal's (1978) . The evaluated physico-chemical parameters considerably influenced the growth of algae.
Chloroccocales were represented by diversified species.The species of Ankistrodesmusfalcatus, Chlorella vulgaris and Scenedesmus sp., Pandorinamorum, Actinastrumhantzchii, Pyrobotrys incurve and Micractiniumpusillum, confirm eutrophic condition of the lake and act as indicators of organic pollution and represent pollution tolerant species. Chlorella vulgaris, Scenedesmus sp., Actinastrumhantzchiiand Micractiniumpusillumare bio indicators of eutrophic lakes. The existence of Chloroccocales as bio indicators, pollution tolerant species and species representing nutrient rich medium proves polysaprobic and eutrophic condition of the lake.
